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1DWLRQDO�&HQWHU�IRU�%LRWHFKQRORJ\�,QIRUPDWLRQ

%DVLF�/RFDO�$OLJQPHQW�6HDUFK�7RRO
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Ê,GHQWLILFDWLRQ�DQG�DQQRWDWLRQ
�,QFRPSOHWH�RU�QR�DQQRWDWLRQV��*HQ%DQN�

�,QFRUUHFWO\�DQQRWDWHG�VHTXHQFHV

Ê (YROXWLRQDU\�UHODWLRQVKLSV

KRPRORJRXV�PROHFXOHV�PD\

KDYH�VLPLODU�IXQFWLRQV�
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� :LGHO\�XVHG�VLPLODULW\�VHDUFK�WRRO

� +HXULVWLF�DSSURDFK�EDVHG�RQ�6PLWK�:DWHUPDQ�DOJRULWKP

� )LQGV�EHVW�ORFDO�DOLJQPHQWV

� 3URYLGHV�VWDWLVWLFDO�VLJQLILFDQFH

� $OO�FRPELQDWLRQV��'1$�3URWHLQ��TXHU\�DQG�GDWDEDVH�
² '1$�YV '1$

² '1$�WUDQVODWLRQ�YV 3URWHLQ

² 3URWHLQ�YV 3URWHLQ

² 3URWHLQ�YV '1$�WUDQVODWLRQ

² '1$�WUDQVODWLRQ�YV '1$�WUDQVODWLRQ

� ZZZ��HPDLO�VHUYHU��VWDQGDORQH��DQG�QHWZRUN FOLHQWV
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� 0DNH�ORRNXS�WDEOH��KDVK�WDEOH��IRU�TXHU\

� 6FDQ�GDWDEDVH�IRU�KLWV

� 8QJDSSHG H[WHQVLRQV�RI�KLWV

� *DSSHG�H[WHQVLRQV��QR�WUDFHEDFN�

� *DSSHG�H[WHQVLRQV��WUDFHEDFN�
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GTQITVEDLFYNIATRRKALKNQuery:
GTQ 

TQI

QIT

ITV

TVE

VED

EDL

DLF

LFY

FYN

Neighborhood Words

-> LTV,MTV,ISV,LSV,MSV

IAV,LAV,MAV,ITL,etc.
Make table
for both query
and database

Word Size = 3
Adjustable 

2 or 3 for protein ( 3 default)
> 7 for blastn searches ( 11 default )
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•Nucleotide BLAST looks for exact matches 
•Protein BLAST requires two hits

GTQITVEDLFYNI

SEI    YYN

ATCGCCATGCTTAATTGGGCTT

CATGCTTAATT 

neighborhood words

exact word match

one hit

two hits



3

1
&
%
,

&����'�������$	�����#�����%

-W  Word size

-f  Threshold for extending hits

-X  X dropoff value for gapped alignment (in bits) 

-y  Dropoff (X) for blast extensions in bits

-Z  X dropoff value for final gapped alignment (in bits) 

-A  Multiple Hits window size (zero for single hit algorithm)

-e  Expectation value (E)    default = 10.0

-q  Penalty for a nucleotide mismatch (blastn only) default = -3

-r  Reward for a nucleotide match (blastn only)    default = 1

-v  Number of database one-line descriptions 

-b  Number of database alignments
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1 GAATATATGAAGACCAAGATTGCAGTCCTGCTGGCCTGAACCACGCTATTCTTGCTGTTG

|| | || || || |  || || ||   ||  |  ||| |||||| | | || | ||| |

1 GAGTGTACGATGAGCCCGAGTGTAGCAGTGAAGATCTGGACCACGGTGTACTCGTTGTCG

61 GTTACGGAACCGAGAATGGTAAAGACTACTGGATCATTAAGAACTCCTGGGGAGCCAGTT

| || ||     ||  ||| ||  | |||||| || | ||||||  |||||  |    |

61 GCTATGGTGTTAAGGGTGGGAAGAAGTACTGGCTCGTCAAGAACAGCTGGGCTGAATCCT

121 GGGGTGAACAAGGTTATTTCAGGCTTGCTCGTGGTAAAAAC

|||| || ||||| ||  ||    |  | ||||  || |||

121 GGGGAGACCAAGGCTACATCCTTATGTCCCGTGACAACAAC
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+LJK�VFRUHV�RI�ORFDO�DOLJQPHQWV�EHWZHHQ�WZR�UDQGRP�VHTXHQFHV
IROORZ�([WUHPH�9DOXH�'LVWULEXWLRQ

.� �VFDOH�IRU�VHDUFK�VSDFH
O  �VFDOH�IRU�VFRULQJ�V\VWHP
6· �ELWVFRUH  ��O6�� OQ.��OQ�

([SHFWHG�QXPEHU�ZLWK�VFRUH�6�RU�
JUHDWHU

(� �.PQH�O6

RU

(� �PQ��6·

)RU�XQJDSSHG DOLJQPHQWV�

KWWS���ZZZ�QFEL�QOP�QLK�JRY�%/$67�WXWRULDO�$OWVFKXO���KWPO
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�1XFOHLF�DFLGV LGHQWLW\�PDWUL[

�3URWHLQV

�3RVLWLRQ�,QGHSHQGHQW�0DWULFHV

�3$0�0DWULFHV��3HUFHQW�$FFHSWHG�0XWDWLRQ�
�,PSOLFLW�PRGHO�RI�HYROXWLRQ
�+LJKHU�3$0�QXPEHU�DOO�FDOFXODWHG�IURP�3$0�
�3$0����ZLGHO\�XVHG

�%/2680�0DWULFHV��%/2FN 68EVWLWXWLRQ 0DWULFHV�

�(PSLULFDOO\�GHWHUPLQHG�IURP�DOLJQPHQW�
RI�FRQVHUYHG�EORFNV
�(DFK�LQFOXGHV�LQIRUPDWLRQ�XS�WR�D�FHUWDLQ�OHYHO
RI�LGHQWLW\
�%/2680���ZLGHO\�XVHG

�3RVLWLRQ�6SHFLILF�6FRUH�0DWULFHV��3660V�
�36,�DQG�536�%/$67

A  G  C  T

A +1 –3 –3 -3

G –3 +1 –3 -3

C –3 –3 +1 -3

T –3 –3 –3 +1
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A  4
R -1  5
N -2  0  6
D -2 -2  1  6
C  0 -3 -3 -3  9
Q -1  1  0  0 -3  5
E -1  0  0  2 -4  2  5
G  0 -2  0 -1 -3 -2 -2  6
H -2  0  1 -1 -3  0  0 -2  8
I -1 -3 -3 -3 -1 -3 -3 -4 -3  4
L -1 -2 -3 -4 -1 -2 -3 -4 -3  2  4
K -1  2  0 -1 -3  1  1 -2 -1 -3 -2  5
M -1 -1 -2 -3 -1  0 -2 -3 -2  1  2 -1  5
F -2 -3 -3 -3 -2 -3 -3 -3 -1  0  0 -3  0  6
P -1 -2 -2 -1 -3 -1 -1 -2 -2 -3 -3 -1 -2 -4  7
S  1 -1  1  0 -1  0  0  0 -1 -2 -2  0 -1 -2 -1  4
T  0 -1  0 -1 -1 -1 -1 -2 -2 -1 -1 -1 -1 -2 -1  1  5
W -3 -3 -4 -4 -2 -2 -3 -2 -2 -3 -2 -3 -1  1 -4 -3 -2 11
Y -2 -2 -2 -3 -2 -1 -2 -3  2 -1 -1 -2 -1  3 -3 -2 -2  2  7
V  0 -3 -3 -3 -1 -2 -2 -3 -3  3  1 -2  1 -1 -2 -2  0 -3 -1  4
X  0 -1 -1 -1 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2  0  0 -2 -1 -1 -1

A  R  N  D  C  Q  E  G  H  I  L  K  M  F  P  S  T  W  Y  V  X

	�)�&*+

Common amino acids have low weights

Rare amino acids have high weights

Negative for less likely substitutions

Positive for more likely 
substitutions
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$FWLYH�VLWH�VHULQH:HDNO\�FRQVHUYHG�VHULQH
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A  R  N  D  C  Q  E  G  H  I  L  K  M  F  P  S T  W  Y  V
206 D    0 -2  0  2 -4  2  4 -4 -3 -5 -4  0 -2 -6  1  0 -1 -6 -4 -1 
207 G   -2 -1  0 -2 -4 -3 -3  6 -4 -5 -5  0 -2 -3 -2 -2 -1  0 -6 -5 
208 V   -1  1 -3 -3 -5 -1 -2  6 -1 -4 -5  1 -5 -6 -4  0 -2 -6 -4 -2 
209 I   -3  3 -3 -4 -6  0 -1 -4 -1  2 -4  6 -2 -5 -5 -3  0 -1 -4  0 
210 S -2 -5  0  8 -5 -3 -2 -1 -4 -7 -6 -4 -6 -7 -5  1 -3 -7 -5 -6 
211 S    4 -4 -4 -4 -4 -1 -4 -2 -3 -3 -5 -4 -4 -5 -1  4  3 -6 -5 -3 
212 C   -4 -7 -6 -7 12 -7 -7 -5 -6 -5 -5 -7 -5  0 -7 -4 -4 -5  0 -4 
213 N   -2  0  2 -1 -6  7  0 -2  0 -6 -4  2  0 -2 -5 -1 -3 -3 -4 -3 
214 G   -2 -3 -3 -4 -4 -4 -5  7 -4 -7 -7 -5 -4 -4 -6 -3 -5 -6 -6 -6 
215 D   -5 -5 -2  9 -7 -4 -1 -5 -5 -7 -7 -4 -7 -7 -5 -4 -4 -8 -7 -7 
216 S -2 -4 -2 -4 -4 -3 -3 -3 -4 -6 -6 -3 -5 -6 -4  7 -2 -6 -5 -5 
217 G   -3 -6 -4 -5 -6 -5 -6  8 -6 -8 -7 -5 -6 -7 -6 -4 -5 -6 -7 -7 
218 G   -3 -6 -4 -5 -6 -5 -6  8 -6 -7 -7 -5 -6 -7 -6 -2 -4 -6 -7 -7 
219 P   -2 -6 -6 -5 -6 -5 -5 -6 -6 -6 -7 -4 -6 -7  9 -4 -4 -7 -7 -6 
220 L   -4 -6 -7 -7 -5 -5 -6 -7  0 -1  6 -6  1  0 -6 -6 -5 -5 -4  0 
221 N   -1 -6  0 -6 -4 -4 -6 -6 -1  3  0 -5  4 -3 -6 -2 -1 -6 -1  6 
222 C    0 -4 -5 -5 10 -2 -5 -5  1 -1 -1 -5  0 -1 -4 -1  0 -5  0  0 
223 Q    0  1  4  2 -5  2  0  0  0 -4 -2  1  0  0  0 -1 -1 -3 -3 -4 
224 A   -1 -1  1  3 -4 -1  1  4 -3 -4 -3 -1 -2 -2 -3  0 -2 -2 -2 -3 

6HULQH�VFRUHG�GLIIHUHQWO\
LQ�WKHVH�WZR�SRVLWLRQV

$FWLYH�VLWH�QXFOHRSKLOH
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�*DSSLQJ�SURYLGHV�PRUH�ELRORJLFDOO\�UHDOLVWLF�
DOLJQPHQWV

�6WDWLVWLFDO�EHKDYLRU�QRW�FRPSOHWHO\�XQGHUVWRRG�
IRU�JDSSHG�DOLJQPHQWV

�*DSSHG�%/$67�SDUDPHWHUV�PXVW�EH�IRXQG�E\�

VLPXODWLRQV�IRU�HDFK�PDWUL[

�$IILQH�JDS�FRVWV� ���D�EN�
D� �JDS�RSHQ�SHQDOW\����E� �JDS�H[WHQG�
SHQDOW\

$�JDS�RI�OHQJWK���UHFHLYHV�WKH�VFRUH���D�E��
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V   D  S  – C   Y

V   E  T  L   C   F

BLOSUM62 +4  +2 +1 -12  +9 +3   7

PAM30    +7  +2  0 -10 +10 +2  11
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Protein (nonredundant)
nr         Non-redundant GenBank CDS translations

PDB+SwissProt+SPupdate+PIR
swissprot Non-redundant SwissProt sequences
pdb PDB protein sequences

Nucleotide (NOT nonredundant)

nr(nt)   GenBank+EMBL+DDBJ+PDB sequences
dbest Expressed Sequence Tags (EST Division)
htgs High-Throughput Genome Sequences

(HTG Division)
chromosome NC_ RefSeqs

(QWUH]�3URWHLQV�

LQFOXGHV�VZLVVSURW DQG�3'%

(QWUH]�1XFOHRWLGHV�

ZLWKRXW�EXON�GLYLVLRQ�VHTXHQFHV

+LJKHU�*HQRPHV
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ftp> open ftp.ncbi.nih.gov
.
.
ftp> cd blast

ftp://ftp.ncbi.nih.gov/blast/
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C:\NCBI\Blast>blastall –i purf.fsa –d swissprot –p blastp –o out
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C:\Netblast>blastcl3 –i input.seq –d nr –p blastn –o outfile

National Center for Biotechnology Information (NCBI)

welcome to the blast network service.

BLASTN 2.2.2 [Dec-14-2001]

Reference: Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer,

Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997),

"Gapped BLAST and PSI-BLAST: a new generation of protein database search

programs",  Nucleic Acids Res. 25:3389-3402.

Query= gi|19343352|gb|AAF15280.2|AF192502_1 aryl hydrocarbon receptor

[Gallus gallus]

(535 letters)

Database: All GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS, GSS,

or phase 0, 1 or 2 HTGS sequences)

1,214,651 sequences; 1,071,392,519 total letters


